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ABSTRACT 

With technology constantly changing, educators are 
challenged to integrate technology education into the curriculum. In 
an effort to integrate a study of technology into the public school 
curriculum, educators at the University of Idaho identified the 
following areas as representative of modern technology literacy: 
computers and computer-aided drafting, robotics, principlejs of 
technology, and computer numerical control technology. In order for 
educators to remain abreast of new developments and to present them 
effectively to their students, they may need to attend workshops or 
conferences, and then, with limited resources, try to integrate new 
knowledge into a traditional curriculum. Others may need to enroll in 
graduate programs and pursue advanced degrees. All must constantly 
read and reflect on professional and technical journals. The 
University of Idaho is working with teachers throughout the state to 
assist them with the modernizing of the curriculum and is presenting 
workshops, seminars, and summer programs on technology in the 
curriculum. (KC) 
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INTRODUCTION 



No other effect has been as pronounced on our society 
in the 20th century ?s hs.s technology. Technoloqy is 
changing the way we live, the way we t-jork , and the way we 
play. M review of the evening newspaper or monthly news 
journal =^ is seldom without reference to the r?pid ad'^ances 
oi technology in lasers, te 1 ecmmun i c at » on = , computers, 
robotics, and biomedicine. t-Je =ense the ir.oact of 
technology on the changing i\Jorkplace "jhere electronic mail, 
the ^*utom=lted office, desktop publirhing, computer ^ided 
m^nu t E-c tur I ng are b€-cominc i ncr e = i ngl y important. Ne stE^nd 
b?ck in ?i^fe i-jhen technology come= together in something as 
br ea th-tak I ng a= the Epace vehicle that carried the first 
man to the moon. If we are to keep up with technology , to 
control it and to use it for the improvement oi our society, 
i/je need to understand it. More importantly, we need to 
communicate it to our students in such a way that they can 
understand and learn to use it effectively and creatively as 
the leaders of the 21st century (Pedras et al, 19S7). 

Technol ogy e ducat i on may be v i ewed as a national 
concern, as a mission for educationj and as a stimulus for a 
new curriculum with new goals directed toward techno! oq i cal 
liter=.c/ 'Hacker Barden, 1937). In the words of Davi^d 
i3oetsch. Director of Technology at Okal ossa-Wal ton Junior 
College, Florida <1988), "technology . . . fully permeates 
all aspects of our lives." In essence, then, it is readily 
apparent that technological literacy is a skill that all 
students will need to have in order to survive in our modern 
technol og i ca I soc i e ty . 

In an effort to inte grate a study of technol ogy into 
the public school curriculum, several areas have been 
identified as representative of modern technology literacy 
and are discussed below. These should not be construed as 
all inclusive but rather representative of those that can 
and should be present in a technology-based industrial 
studies curriculum. 
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UOMPUTEPS AND COMPUTER AIDED DRAFTING 

Compu ter app 1 i cat i ons in bus i ness and i ndustry are 
expanding and changing the nature of work and =k i 1 1 of the 
work force. Increasing use of computers in industry is the 
most important factor that encourages utilization of 
computers by industri-'.l technology educators. The most 
common computer applications in technology education are 
computer-aided draftino <CAD) , computer-aided manufacturing 

1 3 



• CmM> , f.iord processing, a.nd graphic communication 
aipp 1 i cat ! on« . 

H su r'-ey of vocational instructors (Dickinson 1985) 
revealed that nearly all respondents believe that there i= a 
need tor microcomputer-based CAD in their schools. Ot the 
436 respondents, 93 percent indicated a need tor 
microcomputer based CAD at their i ns t . tu t i ons , less th?n 15 
percent reported the availability ot a large-scale CmD 
system in their schools, tgh i 1 e 45 percent had access to some 
type oi microcomputer-based CAD system tor i nstr uc 1 1 on =^1 
use. The majority ot instructors surveyed stated that 
•funding problems snd lack ot other compiitible equipment ijere 
the mnijor re=i = on= thiit CAD was not used more i^jidel/ in their 
school z . 

Compu ter i ded drat ting CmD> ie a rel=.ti'jel/ nei-J 
technologr th=.t gi-'es students the abil ty to create a 
drawing r epr e se n t =i t i on ot =i design on a monitor connecL^d to 
h computer. Computer graphics systems are widely used tor 
3.11 types ot graphics work, where time savings, precision 
and uniformity are needed in creation ot drawings. The t>pe 
of iiork done on a CAD system includes two and three 
dimensional mechanical drafting, electrical schematic 
drafting and design, printed circuit board, and layouts in 
architectural design. A CAD system is comparable to a 
medium sized computer with a centr?l processing unit, disk 
drive for storage, and other graphics devices such 5s a 
display screen, plotter, mouse and digitizer which are used 
for input and output from and to the computer. 

Even though computer-aided design was introduced over 
two decades ago, only in the last few years has this 
technology been used widely by the industrv and 
manufacturing companies. CAD offers increased productivity, 
increased quality, 1 oi ?r cost and improved standardization 
for industries and its users. CAD is becoming an important 
part of the curriculum in secondary and post-secondary 
technical programs and offers challenge and opportunity for 
both students and teachers of technology education. 



ROBOTICS 

Uhile a discussion of the historical definition of what 
constitutes a robot will not be given, it is necessary to 
have a working definition of what we call a robot. 
According to Osborne <1?87) a robot is "a machine which 
automatically moves items, not part of itself, to positions 
chosen by the robot programmer and which qives the 
programmer a variety of positions to choose from." It may 
be inferred from this definition that a robot is a machine 
which performs work for mankind. This work includes 
welding, machining, moving items from one olace to another 
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and painting. The work is frequently pertormed- in 'dirty or'' 
dangerous env i ronmen ts and maty be du 1 1 ?.nd repet i t i ous. 

RoboticH study in the Industri9il Technology Education 
program at the University of Idaho incluaes a mixture of 
theory , s i mu 1 at i on and hands-on ac t i v i t i es . These =ispec ts 
of robotics are included in electronics ^nd manufacturing 
cour rework . 

All majors are expected to graduate 'viith a working 
knowledge of robotics and teacher education c^.ndidates 
snould be able to integrate this knowledge into the public 
school technology curriculum. Teachers are further assisted 
in this effort after graduation by participating in 
in-service i^»orkshops through our progr^m. 

It Ih apparent thst robots i-m 1 1 become an i ncr e 3is i nql y 
important part of American induatr/. Future u=e^ envisioned 
are f i r e-f i qh t i ng , mininc,, nuclesr "jaat^- handling, fruit 
picking, etc. Imagination and the de'.^e i opmen t of nor e 
discriminating sensors are what atsnd between us and more 
advanced uses of robots today. 

One reservation that is made ibout robotics in 
education is that, while robots ma/ become more pervasive, 
the number of persons employed in robotics will be smaller 
than other segments of American business and industry* 
I'Jh 1 1 e this may be true, the numDers !vi 1 1 continue to 
increase and the relative importance of such trained persons 
offsets their smaller numbers. 

In =in effort to keep our ur. I'.'ersit/ technol ogy 
curricuiurri current, a study of robotics will include 
instruction in hydraulics and pneumatics, additional 
electronics coursework and more examples of robotics in 
systems. Technology teacher education candidates will be 
expected to have a working knowledge of robotics and be able 
to integrate this new field of study into traditional 
programs . 



PRINCIPLES OF TECHriOLQiBY 

Pr i nc i p 1 es of Technol ogy i s an area of study wh i ch 
helps students who are planning careers in technology or the 
teaching of technology to keep pace with the numerous 
changes occuring in technological related fields. It blends 
an understanding of b=i.sic principles with practice in 
practical applications. It is designed to give a firm 
foundation for understanding todays technology and tomorrows 
advancements in technol ogy. 

This newest addition to the modern technology 
curriculum is consistent with the current definition of 
technology which is the application of scientific principles 
to the solution of everyday proolems vGoetsch, 19S3). In 



other igords, technology is app 1 i ed sc i ence XGoetsch (L ' • 
Nel son , 1987) . ' • , .* 

Principles oi Technolog/ is designed ^iround 14 miijor- 
units oi instruction, each oi which focuses on on^ oi the 
important concepts that underqird modern technology. These 
units include: Force, Uork, Rate, Resistance, Energy, Power, 
Force Transformers, Momentum, Waves ^^i brat ions, Enerqy 
Convertors, Transducers, Radiation, Optical Systems and Time 
Const=int5. These units are studied cjithin the context of 
four major systems which m^ke up all of our technology. 
These include: Mechanical Systems, Fluid Systems, Electrical 
Systems and Thermal Systems. 

A c omb i n a t i on of the or e t i c a 1 scientific c on c e p t ^ , 
applicable math concepts and lab experiments are u^ed to 
help student =- understand and appl,- i^jhat they learn. A 
Heries of Hhor t i deo tape 9 sre also au? liable tc- augment 
e =1 c h unit of s t u d . 

The course is derigned to be used in the 1 =< = t t»-«C' -eprH 
of high school but elements can be adapted and u=ed at other 
levels of instruction. The basic concepts can also be 
integrated into other areas of study such as communications, 
manuf ac tur i ng , construe t i on and power-energy-tr anspor t a 1 1 on . 

The design of the course is for the expressed purpose 

of : 

♦ i ncr eas i ng tne eventual emp 1 oy ab i 1 i t/ of s t uden t s . 

emphasizing principles rather that specifics of 
technology and provide an understanding of the 
mathematics associated with these principles. 

•> i ncr eas i ng the appeal of i nstruc t i on by usi ng an 
interest -holding instruct! on al sys tem i ncorpor at i ng 
video presentations, demonstrations, hands-on lab 
exercises, special exercises for students requiring 
add i t i onal help in mathemat i cs , recommendat i ons for 
"teaching paths" for the teacher and "learning paths" 
for the students, and a teachers's guide that 
explains how to orchestrate the learning package. 

♦ maintaining the academic rigor needed to meet the 
increased requirements for high school graduation. 

Principles of Technology was taught during the summer 
of 1987 for the first time as an in-service course for 
practicing teachers. It is currently being taught as a full 
semester course and will be required of all in-coming 
industrial technology education majors effective 1988. 

The addition of this area of study should serve to 
build upon the science background of teacher education 
candidates and assist them to effectively teach and apply 
basic science concepts. In this way, students should be 
able to transfer knowledge to numerous technological areas 
of study. 
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COMPUTER MUMEPICmL CONTROL TECHNOLOGY 



Comp u t e r n ume r i c a 1 control ( CNC ) has been the ma J or 
concept among the forces driving the metalworking industries 
a.crcss the threshold into a new era. Closely coupled with 
the booming technologies o+ micro-electronics and computers, 
it has truly revolutionized manu-f 3ic tur i ng ?.rid tor this 
reason it is now part of niost industrial technology 
e due at i on cur r i cu 1 um« . 

This control technology is the operation of a machine 
by a series of coded instructions compr i sed of numbers, 
letters and special symbols. These are translated into 
pulses of eli'Ctrical current or other output signsls that 
a c t i a t e motors and other devices iih i c h r u n the m3. chine. 

Carried to th^' ultimate, computer numerical control is 
thif operation of :- n entire m =■ n u t 5 c t u r i n g pi an t b/ m e an = of 
man/ computer = E»nd numerical control unit= interacting I'lith 
each other; that 1 = , "tslkirig" to each other by ^n 
appropriate machine langjage. 

This high technology addition to manufacturing h=.s 
pro'-nded numerous c-.dvantages to the industry and is 
virtually changing the way goods are produced. Fo*^ example, 
much flexibility is required for small productions runs. 
CNC can p r o v i de the au t cm a. 1 1 c n to modify or convert 
pr oduc t I on f r om rriode 1 to mode 1 or rr cm one wor k p 1 ace to 
another. Set-up time is reduced as CNC is adopted thus 
decreasing down time which produces no product. Complex 
designs can be machined easily througn appropriate 
programmed sequences with repetition limits virtually 
e 1 i rrti nat^ d . TDoling cost dire reduced by decrea.sinQ the need 
tor Jigs and fixtures. Finally, quality of production is 
•ncr**?.ced because pre-programmed instructions are followed, 
error free, by the machine. 

This area of study has been added to our curriculum 
through the use of i nnovat i ve hardware . Oue to the 
prohibitive costs of full size CNC machines, several desktop 
models are in use for instructional purposes. These are 
con trolled with either PC compu ters or se 1 f -con ta 1 ned 
numer i c al con tr ol pr ogr 3ms . The units are ava 1 1 ab 1 e for 
student use under control 1 ed condi t i ons and will Drcv i de 
prospec tive industrial technol ogy educat i on majors with 
examples of equipment that they may wish to incorporate into 
their future teaching. 
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Few if any areas of study have experienced the 
phenomenal growth of Knowledge that technology education i 
currently exp 1 er f enc i ng. Recentlv, at a national 



conference, one speaker said that state-of --thre* -ar t for h i = 
company is 90 days. Another said that t-je are rapidly 
passisng through the age of communication and into the age 
of 1 i gh t . 

It is difficult for industrial technology educators to 
remain abreast of new developments and to present them to 
students in such a way that technological literacy will be 
within the grasp of all who are interested. For many 
teachers, it mears attending workshops or conference^ and 
then, with limited resources, try to integrate new knowledge 
into a traditional curriculum. For others it means 
enrolling in graduate programs of study and pursuing an 
ad'^anced degree. For all, it means constantly reading and 
reflecting on professional and technical journals. 

The University of Id=-ho is igorking v-ith teachers 
throughout the- state in an effort to =..ssist them with the 
modernizing of present curriculum. Topical 9reas such a= 
those presented in this paper are being integrated into the 
teacher education curriculum and maoe available to 
practicing teachers through workshops, seminars and summer 
programi of study. 

Th I s paper di scussed on 1 / a few of the new areas of 
technology which teachers may wish to add to their programs. 
Onl/ by doing this will the public school technology program 
bring students an opportunity for technological literacy 
and suf'^Mval in our modern technological society. 



BIBLIOGRAPHY 



Dickinson, Ernest. (19S5, April). Introducing CAD 
Instruction. School Shop , 36-38. 

Goetsch, D. C198S). Understanding High Technology. The 
Technology Teacher . 29-31 . 

Goetsch, D. -i: Nelson, J. (1987). Te ihnol ogy and You . 
Albany, ;Jew York: Del mar. 

Hacker M. tc Barden, R. (1987). Technology in Your Utor Id . 
Albany, New Vork: Del mar. 

Osborne, D. (1983). An Introduction to Basic Concepts and 
Appl i cat I ons, Detroit: Miawest Sci-Tech Publishers, 
Inc. 



ERIC 



6 

8 



Pedras, M. et al (19S7, October;. PrlnciD]p= 

Techno] Qoy : An Aoolied Science Approacn to thp 
Study Of Indust rial Technology, Paper presented at 
the Annual In-Ser-Mce Pro+essionai Develoom^nt 
Conference for Industrial Technology Teachers. 
University ot Idaho, Moscow, Idaho^ 



SELECTED REFEREhiCES , S V 



HEfahl, C. ':1935). Robot = =.rid rtanuT=.r tur i no . Nf^i-e York ■ 
lii I ey. 

Del^or.j, Oonald. ayS5, J^nunr.-'. Computer liter=iC/-5 21 = t 
Century debate. El ec tron ; c Educ=it i on ■ 24-25. 

Gradwell , J. 09S8, Februar-^.. Twenty i^ears ot Technology 
Education. The Technology Teacher , 30-33. 

Hatley, J. (1933). Robots git Mork: A Pr9.ctical Guide ^'o- 
Ifnginee rs and Managers . 0,. + ord, England: 
rior th-Hol I and Publ i sh I ng Co. 

Idaho State Division of '.'oc a t i on =p I . •'19S7*j. Fi ndi ngs hnd 
Recommen dations ot >:he Blue Pi boon ComrrMttee on ^h>=> 
Future of Industrial Arts Education in Idaho . 

Jones, Alan. (1935, April). Comouters in Industrial 
Education. School Shop , 21. 

Jnnes, R., & Wright, J. (Eds.>. (1936). Implerr.ent ing 
Technology Education , Gl encoe : Enc i no, CA. 

Modern Machine Shop. (1933, January). NC/CIM Guide Book , 

Operations and Training Manual, < 1 934) . Mi I waukee , 
vJisconsin: Milwaukee Area Technical College. 

Principles of Tp chnology , (1984). Waco, Texas: Center for 
Occupational Research arid Development. 

Thode, B. (1987). Technology Education: A Curriculum 
Gu_Lde_. (Available from Idaho State Division of 
Vocational Education, Boise, Idaho) 



ERLC 



7 

.9 



